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Description of the Invention 

1. Name of the Invention 

Packaging Material 

2. Scope of the Claims 

(1) Packaging material that is formed from an electret material that has a flat surface 
part, which carries an electric charge with mutually different polarities on its back 
and front surfaces. 

(2) Packaging material according to the above reported Claim paragraph 1 where the 
density of the surface electric charge per each surface that is charged on the flat 
surface part is at least 1 x 10" n Coulomb/cm2 or higher. 

(3) Packaging material according to the above reported Claim paragraphs 1 or 2 
where the electret material is formed from a sheet shaped material that can be 
selected from films made from resin materials, nonwoven fabrics, paper, woven 
materials etc. 

(4) Packaging material according to the above reported Claim paragraphs 1 or 2 
where the electret material is formed from a molded structure material comprised 
of resin. 

(5) Packaging material according to the above reported Claim paragraphs 3 or 4 
where the resin is a material that can be selected from polyolefm type resin, 
polyester type resin, fluorine containing type resin, polyvinyl chloride type resin, 
polyamide type resin, polyacrylic type resin. 

(6) Packaging material according to the above reported Claim paragraph 3 where the 
electret material is formed from a resin film, and where the carbon gas 
permeability of the above resin film is within the range of 500 ~ 350,000 
cc/m2.24 hr.atm, the oxygen gas permeability is within the range of 100 - 35,000 
cc/m2.24 hr.atm, and it is used in the packaging of raw (unprocessed) and fresh 
items. 
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(7) Packaging material according to the above reported Claim paragraph 3 or Claim 
paragraph 6 where the electret material is formed from a resin film, and where the 
moisture permeability of the above resin film is within the range of 5 ~ 700 
g/m2.24 hr.atm, and it is used in the packaging of raw (unprocessed) and fresh 
items, 

(8) Packaging material according to the above reported Claim paragraph 3 where the 
electret material is formed from a resin film, and where the oxygen gas 
permeability is within the range of 5 ~ 200 cc/m2.24 hr.atm, and it is used in the 
packaging of meat food items. 

(9) Packaging material according to the above reported Claim paragraph 3 where the 
electret material is formed from a resin film, and where numerous pores are 
opened in the above resin film and it is used in the packaging of raw 
(unprocessed) and fresh items. 

3. Detailed Explanation of the Invention 

[Technical Field of the Invention] 

The present invention is ah invention about a packaging material, and then in more 
details, the present invention is an invention about a packaging material that maintains 
the original freshness of the packaged items for prolonged period of time. 

[Previous Technology] 

In the past, in order to maintain the freshness of the raw (unprocessed) items like 
vegetables or fruits etc., in supermarkets or food product stores, the method of packaging 
using resin films like polyvinylidene chloride type resin, or polyethylene type resin films, 
has been used. In the case of the packaging using these resin films, certain results have 
been achieved in order to control the water vapor generation and together with that to 
prevent the soiling from the outside and the decrease of the value of the product that is 
being sold. 

However, in the case of the packaging method by using this resin film, it is only a method 
where simply the water evaporation is prevented and the soiling is prevented, and it has 
no results with respect to the control of the cell generation, like the bacteria or mold, etc., 
that multiply inside the packaged material, and because of that if the items are stored for 
approximately 1 week or more, it has not been possible to prevent the generation of mold 
etc., in the packaged items. Also, in the case of vegetables or fruits, etc., fresh items, 
there is color fading and color change,.and the packaging method has not been effective 
in preventing this color fading or color change. 

Consequently, in the case of the resin film packaging methods used according to the 
previous technology, there have been limitations at the time when it has been necessary 



3 



* 



to maintain the freshness for a prolonged period of time or to prevent the generation of 
mold. 

[Problems Solved by the Present Invention] 

The goal of the present invention is to break the above-described limitations according to 
the previous technology and then it is to suggest a packaging material that can maintain 
the original degree of freshness for a prolonged period of time. 

Then in more details, the goal of the present invention is to suggest a packaging material 
for not only vegetables, or fruits etc., raw (unprocessed) items, but also for harvested 
plants etc., numerous types of packaged items, that is a packaging material that can 
maintain the original freshness of the packaged items for a prolonged period of time and 
also that is a packaging material where there is no color fading or color change of the 
packaged items, and also where it is possible to prevent (suppress) the cell generation and 
breeding of bacteria, or mold etc. 

[Measures in Order to Solve the Problems] 

In order to achieve the above described goal, the packaging material according to the 
present invention is a packaging material that is characterized by the fact that it is formed 
from an electret material that has a flat surface part, which carries an electric charge with 
mutually different polarities on its back and front surfaces. 

In the case of a packaging material that is formed from an electret material that has a flat 
surface part, which carries an electric charge with mutually different polarities on its back 
and front surfaces, such as that described above, an electric field is generated at its 
periphery, and because of the effect of the electric suppression that is generated from that 
electric field on the packaged item, by that, it becomes possible to maintain the original 
freshness of the packaged items and to suppress the breeding of cells, mold etc. 

Regarding the electret material that forms the structure of the packaging material 
according to the present invention, it is correspondingly necessary that it has a flat 
surface part and also that the electrical charge on the front and back surface of this flat 
surface part have electrical charges with mutually different polarities. 

As the state in order that the electret material would have a flat surface part, it is a good 
option if it is a sheet shaped material that has flexibility properties like films, nonwoven 
fabric materials, paper, woven fabric materials, etc., or it is also a good option if it is a 
box shape, a wooden bowl shape, a plate shape, a bottle shape etc., shaped molded 
" structure bojdy that has rigid properties. Namely, the flat surface part can.be .any .of the 
flat surface shape, bent surface shape, solid body surface shape, and these are all good 
options. Especially, the sheet shaped film is the most appropriate material, and usually, it 
is processed into packing bags and in those bags the packaged items are placed and by 
that it becomes possible to tightly package them. 
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As the material forming the structure of the electret material used according to the present 
invention, because of the fact that it is necessary that it be a material where it is possible 
to be electrically charged so that on the back and the front surface of its flat surface part 
there would be electric charges with positive and negative - mutually different polarities, 
materials that have at least 10 13 Q .cm or higher, are preferred. As such materials, resin 
materials are preferred, and for example, polyolefin type resins, polyester type resins, 
fluorine containing type resins, polyvinyl chloride type resins, polyamide type resins, 
polyacryl type resins, etc., are preferably used. Especially, polypropylene, polyethylene 
etc., polyolefin type resins are preferred, and among them, polypropylene is the most 
preferred material. 

In order to improve the surface electric charge density it is also a good option if effective 
additive agents are added into the above described resin material. As these preferred 
additive agents, for example, hindered phenols, hindered amines, sulfur type etc., anti- 
oxidation agents, polar macromolecular aliphatic acid metal salts, etc., can be listed and 
used. Also, in the resin material, it is also a good option if inorganic powder material, like 
a high efficiency valley possessing pebbles or porous ceramics etc., are kneaded and 
incorporated, so that they absorb the ethylene gas and maintain the freshness level. 
According to the present invention, there are no particular limitations regarding the 
method for the electretization of the resin material that forms the flat surface part, namely 
the electro charging method for charging the front and the back surface of the flat surface 
part with electrical charge with mutually different polarities, and it is possible to use any 
of the well know methods whereby in the space between an electrode where a charge is 
being applied and a grounded electrode, the above described flat surface part made from 
the resin material is made present and a' high pressure is applied. For example, the 
electretization method reported according to the Japanese Patent Application Laid Open 
Number Showa 61-282471 or the Japanese Patent Application Laid Open Number Showa 
61-289177, can be used as an especially preferred method. 

According to the present invention, as the amount of the electric charge that is charged on 
the flat surface part, it is preferred that it is such that the surface electric charge density 
per surface is at least 1 x 10~ u Coulomb/cm2 or higher. And then, more preferably, it is at 
least 1 x 10" 10 Coulomb/cm2 or higher, and especially preferably, it is at least 1 x 10" 9 
Coulomb/cm2 or higher. By imparting such surface electric charge density, an electric 
field is generated in the periphery of the electret material and it becomes possible to have 
an effect on maintaining the freshness of the packaged item. 

Here, the above-described surface electric charge density is obtained according to the 
described here below by using the measurement device shown according to Figure 6. 
Namely, in Figure 6, 10 represents the grounded metal electrode manufactured from true 
brass, 1 1 represents the manufactured Jrpni tii^same true brass metal electrode 
containing a surface area of 100 cm2, and the latter metal electrode 1 1 is positioned so 
that it can move in the up and down direction relative to the plane of the described metal 
electrode 10. In the space between these two electrodes 10 and 1 1, the electret material 
experimental material P (surface area of 100 cm2) is inserted and at the time when the 
electrode 1 1 is moved from the closed state, which is represented by the dashed line, in 



the upwards direction, the electric charge that is generated by the static electricity 
induced, through the condenser 12, the electric potential V measured by the electric 
voltage meter 13 (high performance electrometer, TR8562, manufactured by Takeda 
Riken ). 

From such measured electric potential V, the surface electric charge density of the 
experimental material P can be calculated according to the following here below formula. 

Surface Electric Charge Density (Coulomb/cm2) = Cx V/S 

Where, 

C: condenser capacity (Faraday) 

V: electric potential (Volt) 

S: surface area of the experimental material (cm2) 

Especially, in the case of an electret material that is electrically charged through an 
electric charge by an electretization process where a resin with an increased surface 
electric charge density through the addition of the above described additive agent, is 
used, the electric charge of the inner part is highly oriented to both surfaces and polarized 
and the front surface and the back surface become charged with different polarities. 
Namely, if the front surface is charged with a positive electric charge, the back surface 
becomes charged with a negative electric charge. By such polarization of the inner part 
electric charge on both - front and back surfaces, an electric field is generated in the 
periphery of the electret material, and also, this electret performance becomes such that it 
is stable over prolonged periods of time. In this case, regarding the electric charge . 
polarization state that exists in the electret material according to the present invention, it 
is not necessary that over the entire one surface side the same polarity distribution exists 
and it is also a good option if partially a surface part with the reversed polarity is present. 

Regarding the present invention, such electret material is made into a sheet type shape or 
a molded structure material and it is made to be the packaging material, however, as it 
has been described here above, even among these items above, the film material is the 
most preferable packaging material according to the present invention because of the fact 
that due to its flexibility properties it is easy to conform and get close to the packaged 
items, and also it is easy to handle, and then it also has good tight sealing properties. 

In the case when this resin film material is used and vegetables or fruits etc., extensive 
breathing raw items are packaged, it is preferred that a completely tightly sealed package 
is made. If the resin film is opened, through the vapor diffusion effect that accompanies 
the breathing, there is a generation of withering, fading and shrinkage, drying etc,, and . 
the level of freshness is decreased. However, on the other hand, if it is completely tightly 
sealed and packaged, through the self breathing generated gases, the concentration of the 
carbon oxide in the inner part of the package becomes extremely high a nd this is 
accompanied by the problem that it is said that the oxygen concentration is decreased. 
Namely, the inner part of the raw (unprocessed) item cannot breath correctly any longer, 
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and also, there is the problem that it has been said that the breeding of the 
microorganisms is promoted through the condensation of the diffused water vapors. 

Because of that, in the case of the resin film that is used as a packaging material for 
vegetables and fruits etc., raw items, it is desirable that it is a material that has 
appropriate magnitude of selective permeability properties relative to carbon oxide gas 
and oxygen gas. These gas permeability properties vary depending on the type of the 
packaged items, however, relative to vegetables and fruits, etc., unprocessed items, the 
permeability for the carbon oxide gas is in the range of 500 ~ 350,000 cc/m2.24 hr.atm, 
and especially preferably, it is within the range of 25,000 ~ 250,000 cc/m2.24 hr.atm. 
Also, regarding the permeability relative to oxygen, it is within the range of 100 ~ 35,000 
cc/m2.24 hr.atm, and especially preferably, it is within the -range of 3,000 ~ 30,000 
cc/m2.24 hr.atm. 

Also, in the case of the resin film packaging material, its inner surface side, in order to 
prevent the dew formation and condensation of the water vapors that have been generated 
from the raw items, must have appropriate moisture permeability properties. These 
moisture permeability properties also vary depending on the type of the packaged items, 
and in the case when these are vegetables or fruits etc., raw items, the moisture 
permeability is within the range of 5 - 700 g/m2.24 hr.atm, and especially preferably, it 
is within the range of 20 ~ 500 g/m2.24 hr.atm. In the case when the moisture 
permeability is less than 5 g/m2.24 hr.atm, it becomes a cause for color fading or color 
change, and also, in the case when it becomes higher than 700 g/m2.24 hr.atm, there is a 
generation of withering, shrinkage, drying, etc., and there is the danger that the level of 
freshness would be significantly decreased. 

Moreover, in the case when even among the green fruits, items that have especially high 
moisture diffusion, are packaged, it is also a good option if as their packaging material, a 
material is used where numerous openings are appropriately opened, so that the water 
that is evaporated from the green vegetables and fruits can be prevented from condensing. 

In the case when the packaged items are beef meat, etc., meet type products, it is 
preferred that the oxygen permeability is made to be even lower than that in the above 
described case for the raw items. Namely, regarding the oxygen permeability properties 
that must be possessed by a resin film that is used in such type of application, it is 
preferred that they are within the range of 5 ~ 200 g/m2.24 hr.atm, and especially 
preferably, within the range of 20-100 g/m2.24 hr.atm. In the case when the oxygen 
permeability properties are lower than 5 g/m2.24 hr.atm, this becomes a cause for color 
fading and color change, and also, in the case when it exceeds 500 g/m2.24 hr.atm, there 
is the danger that there would be oxidation and an acceleration of the breeding of 
microorganisms. ~ .\ . 

Moreover, according to the present invention, the above described carbon oxide gas 
permeability, oxygen permeability, moisture permeability, are correspondingly measured 
according to the regulations presented in the following JIS. 
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Carbon oxide gas permeability: JIS Z 1707 method 

(20oC, 90 % RH) 

Oxygen permeability: JIS Z 1707 method 

(20oC, 90 % RH) 

Moisture permeability: JIS Z 0208 method 

(40oC, 90 % RH) 

Also, because of the fact that if ultraviolet light is absorbed inside the beef meat, etc., 
meat type products, the color change and the oxidation are accelerated, it is also a good 
option if for the resin film used for the application of packaging such items, the resin film 
itself is colored or printed in a red - orange color etc., so that it would cut off the 
ultraviolet light, or if it is covered and combined with another red-orange color colored 
sheet. 

In the case when resin film is a packaging material, in order to make the adhesion 
properties with the packaged item good, its thickness is within the range of 4 microns ! 
300 microns, and then more preferably, it is within the range of 6 microns - 100 microns, 
and especially preferably, within the range of 10 microns ~ 50 microns. If the thickness 
is less than 4 microns, there is the danger that it is easy to generate breaks through force 
from the outer part, and also in the case when the thickness exceeds 300 microns, the 
flexibility properties are decreased and there is the danger that the packaging 
performance properties would also be decreased. 

Figure 1 is a diagram that shows an example of a packaging material M according to the 
present invention that is formed from the sheet shaped resin film 1. Regarding the resin 
film 1, because it has been electretized, the inner part electric charge is polarized on the 
two surfaces - the front and the back surface, and the front surface becomes charged with 
a positive electric charge, and the back surface becomes charged with a negative electric 
charge. For the packaging of the item subjected to the packaging by using this resin film 
1 packaging material M, it is a good option if the item to be packaged is packaged 
directly in the state as it is, however, it is also a good option if the packaging material 
itself is processed in advance to become a bag and then the item is placed in this bag. 

Also, it is a good option if the packaging is done by using one single ply of the above 
described resin film, however, as it is shown according to the presented in Figure 2, it is 
also a good option if a laminated layer is used that is produced by the layer lamination of 
a number of layers. In the case of such laminated layer structure, the directions of the - 
orientation distribution of the polarity of the electric charge are made to be the same 
direction, andit is necessary that in the space between the immediately adjacent resin z ; . 
films, a surface that is charged with a positive electric charge and a surface that is 
charged with a negative electric charge, are made to be mutually facing each other. 
Through such laminated layer material, the polar properties of the surface of the 
outermost side of the laminated layer material are strengthened even more, and it is 
possible to make the electric field stronger, and because of that it becomes possible to 
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prolong even further the maintained working life of the packaged items. Also, relative to 
the other conditions, also, the durability properties, the chemical resistance properties, the 
thermal resistance properties, the cold resistance properties, become improved. 

Also, for such layer lamination of a number of resin films, so that their electret 
performance is not lost, it is also a good option if the space between the films is adhered 
by using an adhesive agent, or if a mechanical adhesion is conducted. Or it is also a good 
option if by using an embossing technological process or an ultrasound wave adhesion, it 
is made into a one body material. However, it is necessary to limit the number of the 
layers so that for this laminated layer material the properties that are inherent to the film 
itself, like the carbon oxide gas permeability, the oxygen permeability, the moisture 
permeability, etc., would not be lost. 

Also, in the case when a resin film is the packaging material, as it is shown according to 
the presented in Figure 3, it is also a good option if the resin film 1 of, the electret material 
is combined with a nonwoven fabric material, a woven fabric material, a paper material, 
etc., other sheet shaped material 2. Regarding the sheet shaped material 2 that is used in 
the combined type application, it is a good option if it is electretized and it is also a good 
option if it is not electretized. However, regarding this sheet shaped material used in the 
combined type application, its thickness etc., ranges must be carefully and appropriately 
selected within the range where there is no adverse effect on the electric effect of the 
resin film 1 of the electretized material. 

The packaging material M according to Figure 4 is a material that is formed from the 
resin molded structure body 3. This packaging material M does not have flexibility 
properties like those of the film material, and it becomes a material that has an 
appropriate level of rigidity. Naturally, in the case of the molded structure body 3, it is 
formed from an electretized material, and its front surface and its back surface are 
correspondingly electrically charged with a positive and a negative electric charge. On 
the front surface of the molded structure body 3, numerous wooden bowl shaped recessed 
parts 4, are formed, and in these recessed parts 4 correspondingly, the packaged material 
A like apples, or Kumo province tangerines, etc., citrus fruits, become housed. Here, only 
one part of the electret material becomes covered so that the entire circumference range 
of the packaged items would not be encompassed. 

In the case of such molded structure body 3 where in the numerous recessed parts 4 
correspondingly apples or Kumo province tangerines etc., are housed, for example, as it 
is shown according to the presented in Figure 5, it is placed and housed in a multi step 
type of arrangement in the corrugated fiberboard box 5. Then, optionally (depending on 
the requirements), it is also a good option if the total body periphery of the above 
described arranged in multiple steps number of molded .structure bodies 3, or if each step 
separately, are wrapped by using the electretized material resin film 1 . 

In the case of such rigid properties possessing molded structure body, it is not limited to 
the above described wooden bowl type shape, and in correspondence to the packaged 
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materials, for example, it is also possible to be made into any type of shape like a box 
shape, a plate shape, a bottle shape etc. 

In the case of described here above packaging of items subjected to packaging by using 
the packaging material according to the present invention, depending on this item that is 
to be packaged, it is not necessary that its whole body be packaged and it is also a good 
option if only one part of the item is packaged. By the coverage of the item to be 
packaged by the packaging material, an electric inhibition is generated through the 
electric field generated by the electretized material, and the decrease of the level of 
freshness of the packaged item is suppressed or the generation of mold etc., is 
microorganisms is suppressed. At the time of the coverage of the item subjected to the 
packaging by such packaging material, it is a good option if the polarity of the electric 
charge of the pair of surfaces of this packaging material are each positive and negative, 
correspondingly, however, according to the practical testing results obtained by the 
authors of the present invention, it was understood that the negative electric charge 
generates and demonstrates higher effects of maintaining the level of freshness and 
preservation. 

Also, regarding these freshness level maintenance or preservation effects, the larger the 
electric field that is generated by the electretized material, the larger these effects 
become, and especially, this is an important trend relative to the packaging of plants. 

Also, if the air that is present in the space between the material subject to the packaging 
and the packaging material comprised of the electretized material is removed, it is 
possible to suppress the bacteria, or mold etc., microorganism breeding and it is possible 
to even further improve the preservation effect. This result is also increased as the level 
of the vacuum is increased. 

Regarding the above described packaging material according to the present invention, its 
application is not limited to vegetables, fruits, etc., raw food products, and it can be used 
in the general wide application packaging field where it is required that the original state 
is not changed and it is maintained for prolonged period of time, like the preservation and 
packaging of live flowers for viewing, etc., live items packaging, food product 
preservation and packaging, preservation and packaging of harvested animal body parts 
etc. 

Practical Example 1 

By using an electretized material comprised of polypropylene film with a 10 micron film 
thickness, where the front and back surface surface electric charge density is positive 3 x 
10~ 9 Coulomb/cm2, ancfcnegative 2.7 x 10" 9 Coulomb/cm2, correspondingly, the carbon 
oxide gas permeability is 45,000 cc/m2.24 hr.atm, the oxygen permeability is 12,500 
cc/m2.24 hr.atm, the moisture permeability is 35 g/m2.24 hr.atm (added materials: 
hindered phenol 800 ppm) potatoes were packaged. 
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Regarding the packaging method, two methods were used, one where relative to the 
surface of the potato, the positive polarity surface of the packaging material was mutually 
facing, and the other, where the negative polarity surface of the packaging material was 
facing the surface of the potato, and then the results of the preservation of the freshness 
level of these packaged items, was evaluated by testing. The number of test specimens in 
each was made to be 5 . 

Also, as a comparison, a not electretized polypropylene film where everything else was 
the same (the surface electric charge density was below the measurement limits and could 
not be measured), was used, and the same way, 2 potatoes were packaged, and the results 
of the preservation of the freshness level of these packaged items, was evaluated by 
testing. 

These test samples were placed in a room temperature 25 ~ 35oC, and humidity 65 ~ 85 
% ambient air environment, and they were visually observed. As a result from that, after 
the passing of one month in the case of the reference test sample (the sample that has 
been packaged with non electretized polypropylene film), there was a generation of white 
mold. 

Relative to that, in the case of the test sample packaged by the electretized material, both 
in the case where the item was packaged by the positive polarity surface side and the case 
where the item was packaged by the negative polarity surface side, in both cases, even 
after the passage of 2 months, there was no mold generation, and also, there was no 
withering, and the freshness level preservation effect was visually confirmed. 

Practical Example 2 

The same electretized material as that used according to the Practical Example 1, was 
used and only the blossom part was covered by the negative polarity surface and 
packaged and the stem part was immersed in water in order to get water. 

Also, as a comparison, by using polypropylene film that has not been electretized but 
other than that has the same properties as described above (the surface electric charge 
density was below the measurement limits and could not be measured), was used, and the 
same packaging was conducted. 

At the time when the state of these two experimental samples was evaluated after the 
passage of 1 week was visually observed, for the blossom part of the experimental 
sample that has been packaged by using the electretized polypropylene material there was 
no color tone change or withering and shrinkage, and the freshness level was well 
preserved. However, the blossom part in the case of the reference comparison sample (the 
item that was packaged by using a non-electretized polypropylene film) showed a 
yellowing color tone, and also it showed a withered state. 
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Practical Example 3 



Two plies of electret material comprised of polypropylene film with a 12 micron film 
thickness, where the front and back surface surface electric charge density is positive 9 x 
10" 9 Coulomb/cm2, and negative 1 x 10~ 8 Coulomb/cm2, correspondingly, the carbon 
oxide gas permeability is 30,000 - 40,000 cc/m2.24 hr.atm, the oxygen permeability is 
7,200 ~ 1 1,800 cc/m2.24 hr.atm, the moisture permeability is 27 ~ 29 g/m2.24 hr.atm, are 
layer laminated so that their electric field directions become the same. 

This laminated layer polypropylene film is made to be the packaging material and its 
negative polarity surface is tightly adhered to the front surface of a Kumo province 
tangerine and it is completely and tightly packaged, and it was placed in a room at a room 
temperature of 20oC +/-2oC, and a relative humidity of 65 % +/-2%. 

The number of the samples was made to be 20, and by observing the changes of the 
decay (rotting) state with the passing of the days, the preservation ratio K, was obtained. 
The preservation ratio K was obtained according to the shown here below formula. 

N-n 

Preservation ratio K (%) = x 100 

N 

Where, 

N: number of the tested experimental samples 

N: number of samples where there have been defects generated due to rotting, mold, 
drying etc. 

The results according to the above described formula showed that after 1 month the 
preservation ratio was 100 %, after 2 months the preservation ratio was 70 %. Also, the 
appearance for these large number of samples was not deteriorated and the preservation 
results were extremely good. 

Reference Example 1 

Two plies of polypropylene film that had the same thickness and the same carbon oxide 
gas permeability, oxygen permeability and moisture permeability as the film according to 
the Practical Example 3, but had not been electretized, were layer laminated. 

This layer laminated polypropylene film was used as a packaging material and the same 
way as in the case of the Practical Example 3 Kumo province tangerines were packaged. 
The sample number, the storage conditions, were all the same as those according to the 
above Practical Example 3 and the same type testing was conducted. 
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As a result from that the preservation ratio after one month was 60 % and the 
preservation ratio after 2 months was 5 %, and compared to the preservation ratio 
obtained according to the Practical Example 3, it was extremely poor. 

Reference Example 2 

Two plies of 10 micron thick, commercially available, vinylidene chloride type film 
where the carbon oxide gas permeability was 72-105 cc/m2.24 hr.atm, the oxygen 
permeability was 32 ~ 40 cc/m2.24 hr.atm and the moisture permeability was 2 ~ 2.5 
g/m2.24 hr.atm, were layer laminated and this was made to be the packaging material and 
the same way as described according to the Practical Example 3 Kumo province 
tangerines were completely and tightly packaged. The sample number, the storage 
conditions, were all the same as those according to the above Practical Example 3 and the 
same type testing was conducted. 

As a result from that the preservation ratio after one month was 30 % and the 
preservation ratio after 2 months became 0%, and all samples were rotten and they did 
not preserve the original shape. 

Reference Example 3 

Two plies of polyethylene film that had the same thickness as the film according to the 
Practical Example 3, but had not been electretized, and where the carbon oxide gas 
permeability was 28,000, ~ 36,000 cc/m2.24 hr.atm, the oxygen permeability was 9,000 ~ 
10,000 cc/m2.24 hr.atm and the moisture permeability was 29-31 g/m2.24 hr.atm, were 
layer laminated and this was made to be the packaging material. This layer laminated 
polypropylene film was used as a packaging material and the same way as in the case of 
the Practical Example 3 Kumo province tangerines were packaged. The sample number, 
the storage conditions, were all the same as those according to the above Practical 
Example 3 and the same type testing was conducted. 

As a result from that the preservation ratio after one month was 10 % and the 
preservation ratio after 2 months was 0 %, and all the samples were rotten and mold had 
been generated. 

Reference Example 4 

The same Kumo province tangerines were used in the state as they are harvested without 
using a resin film and also the sample number, the storage conditions, were all the same 
as those according to the above Practical Example 3 and the same type testing was 
conducted. ~; . 

As a result from that the preservation ratio after one month was 10 % and the 
preservation ratio after 2 months was 0 %, and all the samples were rotten and shrunk and 
there was no preservation of freshness at all. 
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Practical Example 4 



24 micron thick, electretized polypropylene film, where the front and back surface 
surface electric charge density is positive 9 x 10" 9 Coulomb/cm2, and negative 9 x 10" 9 
Coulomb/cm2, correspondingly, the carbon oxide gas permeability is 13,000 ~ 20,000 
cc/m2.24 hr.atm, the oxygen permeability is 3,400 - 6,000 cc/m2.24 hr.atm, the moisture 
permeability is 14 -16 g/m2.24 hr.atm was used as the packaging material and a clover 
was enclosed in the space between two plies of this material that were combined so that 
the positively charged surfaces were mutually facing each other, and by using a heat 
cutter, the area that is at a distance of 5 cm from this clover was melted and cut and a 
large number of tightly packaged samples, where air was not entering or dissipating, was 
produced. 

These samples were stored in a room at a room temperature of 20oC +/-2oC and moisture 
of 65 % +/-2%, and the color fading or color change of the clover, was monitored. 

As a result from that it was seen that after 2 months the leaves of the clover were 
somewhat shrunk, and the color of the leaves showed no color fading or color change and 
was a deep green color. Also, there was no generation of mold at all. 

Reference Example 5 

Polypropylene film that had not been electretized and that had the same thickness, carbon 
oxide permeability, oxygen permeability, and moisture permeability as the film used 
according to the Practical Example 4, was used as the packaging material and in the space 
between two plies of this film, the same clover was enclosed and by using a heat cutter, 
the area that is at a distance of 5 cm from this clover was melted and cut and a large 
number of tightly packaged samples, where air was not entering or dissipating, was 
produced. The sample number and the storage conditions were exactly the same as 
described according to the Practical Example 4 above, and the same testing was 
conducted. 

As a result from that it was observed that after the passage of 3 weeks almost all the 
samples had a progress of color fading of the leaves, and at the time when 1 month had 
passed all had changed the color to a brown color. And also, it was confirmed that after 1 
month, 40 % of the samples had generated mold. 

Reference Example 6 

10 micron thick, commercially available, vinylidene chloride type film where the carbon 
oxide gas permeability was 72 ~ 105 cc/m2.24 hr.atm, the oxygen permeability was 32 ~ 
40 cc/m2.24 hr.atm and the moisture permeability was 2 ~ 2.5 g/m2.24 hr.atm, was made 
to be the packaging material, and between two plies of this film, the same clover as in the 
case of the Practical Example 4, was enclosed, and by using a heat cutter, the area that is 
at a distance of 5 cm from this clover was melted and cut and a large number of tightly 
packaged samples, where air was not entering or dissipating, was produced. 
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As a result from that it was observed that after the passage of 2 weeks almost all the 
samples had a progress of color fading of the leaves, and at the time when 3 weeks had 
passed all had changed the color to a brown color. And also, after 1 month 100 % of the 
samples had generated mold. 

Reference Example 7 

Polyethylene film that had the same thickness as the film according to the Practical 
Example 4, but had not been electretized, and where the carbon oxide gas permeability 
was 12,000 ~ 19,000 cc/m2.24 hr.atm, the oxygen permeability was 4,000 ~ 5,000 
cc/m2.24 hr.atm and the moisture permeability was 15-17 g/m2.24 hr.atm, was made to 
be the packaging material, and between two plies of this film, the same clover as in the 
case of the Practical Example 4, was enclosed, and by using a heat cutter, the area that is 
at a distance of 5 cm from this clover was melted and cut and a large number of tightly 
packaged samples, where air was not entering or dissipating, was produced. 

As a result from that it was observed that after the passage of 2 weeks almost all the 
samples had a progress of color fading of the leaves, and at the time when 3 weeks had 
passed 50 % had changed the color to a yellow color and 35 % had changed to a yellow- 
brown color. And also 15 % had changed to a brown color, and the percent of the 
samples remaining with green color was only 5 %. And also, it was confirmed that after 1 
month 25 % of the samples had generated mold. 

Besides that, experiments were conducted with vegetables like spinach, etc., fruits like 
apples, flower blossoms or sold in the flower shops margaritas, or small flower blossoms, 
stems, leaves etc., and the same reference experiments as those described here above 
were conducted. 

The results showed that there were differences in the number of days until they rotted 
depending on the type of the packaged material, however in any of these cases, the 
method using the packaging material according to the present invention showed excellent 
results. 

(Results From the Present Invention) 

As it has been described here above, in the case of the packaging material according^to 
the present invention, the electretized material through the generated electric field has an 
electric hindrance effect and it results in a suppression of the decrease of the freshness 
level and also of the breeding and growth of microorganism cells, and it is possible to 
preserve the packaged materials for a prolonged period of time in their original .state. 
Also, it is possible to achieve preservation for a prolonged period of time where a good 
appearance is preserved and there is little color tone fading or color change of the 
packaged material. 



4. Brief Explanation of the Figures 

Figure 1 is a longitudinal cross sectional view diagram of one part of the packaging 
material according to the present invention that if comprised of a resin film. Figure 2 is a 
longitudinal cross sectional view diagram of one part of the packaging material according 
to the present invention that if comprised of a laminated layer body resin film in the case 
of another practical example. Figure 3 is a longitudinal cross sectional view diagram of 
one part of the packaging material according to the present invention that if comprised of 
a composite body formed from a resin film and another sheet shaped material, in the case 
of yet another practical example. Figure 4 is a longitudinal cross sectional view diagram 
of one part of the packaging material according to the present invention that if comprised 
of a resin molded structure body, in the case of yet another practical example. Figure 5 is 
an explanation diagram showing an example of the packaging method using the 
packaging material according to the present invention. Figure 6 is a schematic diagram of 
the measurement device used for the measurement of the surface electric charge density 
of the electretized material. 

M packaging material, 1 resin film, 

3 molded structure body. 




Patent Assignee: Toray Industries Inc. 
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